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One of the features of pillar[5]arenes that differs from traditional macrocycles is their 
various conformations in solution, caused by the rotation of alkoxybenzene units. The 
units rotate around the methylene bridges as the axis; thus pillar[5]arene has eight 
conformers: four diastereomers × two enantiomers: (pS, pS, pS, pS, pS), (pR, pR, pR, pR, 
pR), (pR, pS, pS, pS, pS), (pS, pR, pR, pR, pR), (pR, pR, pS, pS, pS), (pS, pS, pR, pR, pR), 
(pR, pR, pS, pR, pS), and (pS, pS, pR, pS, pR). These conformers are interconverted by 
rotation of the units at 25 °C in solution. In this study, we investigated conformational 
characteristics of the pillar[5]arenes. 
1. Synthesis and Conformational Characteristics of Alkyl-Substituted Pillar[5]arenes 
The conformational characteristics of the pillar[5]arene derivatives were investigated 
by dynamic 1H NMR measurements. When the alkyl substituents were bulkier than 
methyl groups, the rotation of phenolic units in the pillar[5]arenes was suppressed and 
their conformation was immobilized. As their length increased, the alkyl substituents 
packed at the upper and lower rims and thus lowered the conformational freedom of the 
pillar[5]arenes. 
2. Planar-Chiral Macrocyclic Host Pillar[5]arene: No Rotation of Units and Isolation of 
Enantiomers by Introducing Bulky Substituents 
We were able to inhibit rotation of the units in pillar[5]arene by modification with 
cyclohexylmethyl groups. Since the units did not rotate, we successfully isolated each 
(pS)- and (pR)-form pillar[5]arene enantiomer. To the best of our knowledge, inhibition 
of the rotation and isolation of the enantiomers of pillar[5]arene are the first example. 
3. Effect of an Intramolecular Hydrogen Bond Belt and Complexation with the Guest on 
the Rotation Behavior of Phenolic Units in Pillar[5]arenes 
The rotation behavior of the phenolic units in pillar[5]arenes has been studied by means 
of the dynamic 1H NMR measurements. In acetone-d6, the individual conformers of 
pillar[5]arene were observed under −60 °C, indicating that the rotation movement was 
slow on the NMR time scale under −60 °C. In permethylated pillar[5]arene in acetone-d6, 
the peaks were not split even at −90 °C, strongly suggesting that the rotation movement 
was fast on the NMR time scale at −90 °C. This is due to the lack of the intramolecular 
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hydrogen bond belt in permethylated pillar[5]arene. In the mixture of pillar[5]arene 
and viologen guest in acetone-d6, the split peaks were found at −30 °C and did not 
change under −60 °C. By formation of the host−guest complex between pillar[5]arene 
and viologen guest, the rotation movement was slow on the NMR time scale under 
−30 °C and almost stopped under −60 °C. 
4. Monofunctionalized pillar[5]arenes: synthesis and supramolecular structure 
The first synthesis of a monohydroxy pillar[5]arene has been carried out, by controlling 
the de-O-methylation of per-methylated pillar[5]arene. Using monohydroxy 
pillar[5]arene as an intermediate, mono-guest-functionalized pillar[5]arene was 
prepared. It formed a self-inclusion complex in CDCl3 whereas in acetone-d6 
dethreading of the guest moiety took place. 
5. Diastereoselective Synthesis of a [2]Catenane from a Pillar[5]arene and a Pyridinium 
Derivative 
We report the first synthesis of a pillar[5]arene-based [2]catenane. So far, synthesis of 
[2]catenanes composed of typical macrocycles including cyclodextrins and calixarenes 
have been reported. However, to the best of our knowledge, this is the first example of a 
synthesis of a pillar[n]arene-based [2]catenane, although other pillar[n]arene-based 

































メトキシ基を 1 つ脱保護した 1-OH の合成条件を検討したところ、BBr3が 0.9 当量、45
分が適切であることが分かった。シリカゲルカラムクロマトグラフィーで精製すると 22％
の収率で 1-OHが得られた。1-OHにゲスト部位である OTMAを導入した 1-OTMAを合成
した。1-OTMA の 1H NMR 測定を行ったところ、1-OTMA の OTMA 部位のピークが、
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